Se. The corresponding lower limits for the half-lives are 3.5 × 10 23 years at 90% C.L for
Introduction
Neutrinoless double beta decay (ββ0ν) is a process beyond the Standard Model which violates lepton number by 2 units. The discovery of this decay would be experimental proof that the neutrino is a Majorana particle. It would also constrain the mass spectrum and the absolute mass of the neutrinos. The NEMO-3 detector is devoted to searching for ββ0ν decay with the direct detection of the two electrons from ββ decay by a combination of a tracking device and a calorimeter.
The NEMO-3 detector
The NEMO-3 detector [1] The dominant background today is the radon inside the tracking chamber due to a diffusion of radon from the laboratory (∼15 Bq/m 3 ) into the detector. A high efficiency radon detector has measured radon in the NEMO-3 gas. Radon can also be measured directly by searching for (e - Mo. To check independently the dominant radon contribution above 2.8 MeV, the same energy sum spectrum (Fig. 4) has been plotted for the two electrons emitted from the copper and tellurium foils where no background except radon is expected : the data are in agreement with the radon simulation.
The NEMO-3 detector is able to measure not only the energy sum ( E tot ) of the 2e -events but also the single energy ( E min energy of the e -of minimum energy) and the angle between the two tracks ( cosθ ). Moreover the level of each component of background can be measured. Therefore a maximum likelihood analysis has been applied on 2e -events above 2 MeV using these three variables [2] . A three-dimensional probability distribution function, P 3D , can be written as :
where P E min / E tot ( ) and P cosθ / E min ( ) are two conditional probability distribution functions. The likelihood is defined as
where k corresponds to one of the 8 contributions ββ0ν, ββ2ν, radon, external and internal 214 Bi and 208 Tl, and neutrons. The ratio x k is the number of 2e -events due to the process k to the total number of observed events N tot , and P 3D K is built using simulated events of the contribution k. The only free parameter is the ratio x 0ν .
With 265 days of data, limits obtained with the likelihood analysis are Se, corresponding to < m ν > < 0.2-0.35 eV for 100 Mo and < m ν > < 0.65-1.8 eV for 82 Se.
